Introduction: The objective of this systematic review was to investigate what education and training characteristics prepares and supports health-care professionals (HCPs) in the delivery of competent and effective care to clients who use tobacco-nicotine. Aims and Methods: A search of eight bibliographic databases for English-language peer-reviewed publications from January 2006 to March 2015. Studies were included if they met the a priori inclusion criteria, which consisted of: (1) quantitative study design and (2) focus on tobacco-nicotine education or training for HCP students and practitioners. All studies were independently screened for inclusion by two reviewers. Data from included studies were extracted for study characteristics and key outcomes then critically appraised for methodological quality. Results: Fifty-nine studies were included for narrative synthesis. Two categories emerged: (1) curriculum characteristics (n = 10) and (2) education and training interventions (n = 49). Included curriculum studies identified the following themes: content, intensity, competencies evaluation, and barriers. Study findings about education and training interventions were grouped by level of education (prelicensure, post-licensure, and faculty training), teaching modality, health discipline, and the associated HCP and client outcomes. Conclusions: This comprehensive review suggests that there is a lack of consistency in HCP tobacco-nicotine education and training characteristics. This paper provides valuable categorization of the most frequently utilized components of academic curriculum and discusses the interventions in relation to HCP and client outcomes. Gaps in the literature are highlighted, and the need for standardization of tobacco-nicotine training competencies and evaluation is discussed. Future research investigating the most effective approaches to training is needed.
Introduction
The World Health Organization's Framework on Tobacco Control recommends that all health-care professionals (HCPs) become advocates for tobacco control by offering help to people who use tobacco. 1 HCPs are well situated to affect change through daily interaction with patients; yet it is known that tobacco screening and interventions offered by HCPs are implemented frequently below acceptable levels in clinical contexts. [2] [3] [4] A variety of evidence-based training interventions have been studied, and it is known that training of HCPs in tobacco cessation interventions increases the frequency with which they offer assistance to their patients. 5 However, incorporating tobacco education into HCP training remains challenging. [6] [7] [8] In this paper, we conducted a narrative systematic review that aimed to critically appraise published literature concerning evidence-based approaches to tobacco-related education and training for HCP students and practitioners.
Evidence from Carson et al.'s 9 systematic review and meta-analysis of interdisciplinary HCP training in tobacco cessation suggests that those who received training were more likely to assess smoking status and assist their patients with quitting, than untrained controls. Training also had a measureable effect on patients' short-term (odds ratio [OR] 1.36, 95% confidence interval [CI] 1.20 to 1.55, p = .004) and long-term abstinence rates (OR 1.60, 95% CI 1.26 to 2.03, p = .03). This review also provided brief descriptions of training offered to HCPs such as training intensity (40 min to 5 days), mode of training interventions offered (group sessions, one-on-one, and combo of both), and education content commonly covered (stages of change, the 5As [ask, advise, assess, assist, and arrange], prompting or reminders to ask about tobacco use, providing feedback to the health providers). Additional studies discuss the benefits of including the following topics: pharmacotherapies to assist with quitting, motivational interviewing, and utilization of clinical practice guidelines. 6, 10 Despite clear benefits of tobacco-nicotine training for HCPs, it remains unclear what fundamental characteristics are necessary when designing education curriculum and training programs. Moreover, a review of the mechanisms through which training influences HCP behaviors and examination of anticipated barriers to action is lacking. This information is essential for those designing educational interventions for tobacco-nicotine treatment. This paper addresses these gaps in the literature by providing an in-depth systematic narrative review of tobacco-nicotine education and training among interdisciplinary HCPs. This review was conducted for the purpose of updating the Registered Nurses' Association of Ontario's guideline, Integrating Tobacco Interventions into Daily Practice (2017). The primary objective was to examine the following research question: what education or training best prepares and supports HCPs in the delivery of competent and effective care to clients who use tobacco or nicotine?
Methods

Search Strategy and Data Sources
The Preferred Reporting Items for Systematic Reviews and MetaAnalyses checklist was used to guide this review (PROSPERO registration: CRD42015019219). 11 The search strategies were developed collaboratively by the Registered Nurses' Association of Ontario (RNAO) guideline development team (program manager [PM] , nursing research associates [NRAs] , and health sciences librarian). The strategy combined the following MeSH terms: education, training, teaching, professional development, curriculum, tobacco use, and smoking cessation (see Supplementary File 1). Searches were conducted for English language articles published between January 2006 and February-March 2015 in the following electronic databases: Cumulative Index to Nursing and Allied Health, Cochrane Controlled Trials, Cochrane Systematic Reviews, EMBASE, Medline, Medline in Process, PsycINFO, and Education Resources Information Center.
Study Selection
An article was considered for inclusion if it was a quantitative study that focused on tobacco-nicotine education and training for HCPs and satisfied the a priori population, intervention, comparison and outcome criteria defined as: (P) HCPs and students, (I) education or training, (C) no comparison variable, (O) any HCP or client outcomes. All quantitative study designs were considered in this review. Non-English studies, qualitative studies, dissertations, narratives, commentaries, and unpublished gray literature were excluded. Two NRAs independently screened each record for eligibility, and discrepancies were resolved by a third reviewer (PM).
Data Extraction and Study Quality
Using a standardized template, the NRAs extracted study characteristics (eg, study design, objective), sample characteristics, interventions, data collection methods, data analysis, outcome measures, conclusion, limitations, and conflicts of interest from each article and assigned an overall quality rating score (see data extraction tables in Supplementary File 2) . The methodological quality of each study was assessed independently by two NRAs using the following validated critical appraisal tools: Assessment of Multiple Systematic Reviews tool, 12 Critical Appraisal Skills Program tool, 13 Controlled Clinical Trial Tool, 14 McGill Mixed Methods Appraisal Tool, 15 and Quality Assessment Tool of Before-After (Pre-Post) Studies with No Control Group. 16 To ensure inter-rater reliability between reviewers, the criterion achieved was a κ score of >0.61. Numerical scores were assigned to each appraisal tool and categorized as either: strong (≥82.5%), moderate (62.5%-82.4%), or weak (≤62.4%). Studies scoring weak were not excluded from the systematic review.
Data Synthesis
Narrative methods of synthesis were used to assess experimental, quasi-experimental, and observational studies of tobacco-nicotine interventions that were not sufficiently similar for meta-analysis. 17, 18 The included studies were grouped by main topic and outcome measures. Data extraction tables for each study were reviewed by the two NRAs and PM before meeting to gain consensus on categorization. For each category, a narrative summary table was created to synthesize the evidence, which included: quality of evidence and generalizability (type of studies, settings, population, and interventions), consistency of evidence (study conclusions), and the limitations to the evidence.
Results
A total of 11,787 articles were retrieved. After duplicates were removed, 10,409 articles remained and were screened by title and abstract. Of these, 218 full-text articles were reviewed for relevance based on population, intervention, comparison and outcome eligibility criteria. A total of 59 studies met the predetermined inclusion criteria and were included for narrative analysis (Figure 1 ).
Description of Studies
The 59 studies included 33 quasi-experimental studies, 12 observational studies (cross-sectional 6,50-60 ), and 10 experimental studies (randomized control trials [61] [62] [63] [64] [65] [66] [67] [68] [69] ), two combined literature review and cross-sectional study, 10, 70 one systematic review meta-analysis, 9 and one nonrandomized controlled study. 71 The majority of the studies included in this review were considered of weak or moderate methodological quality. Of the 59 studies, 2 were appraised as strong methodological quality, 9,58 whereas 25 were moderate quality, 6, [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [49] [50] [51] [52] [53] [54] [55] [56] [57] [61] [62] [63] and 32 were weak quality. 10, [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] 59, 60, [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] Study Sample Many study samples targeted multidisciplinary HCPs (ie, more than one type of health discipline) (n = 15) 9, 22, 29, 32, 36, 43, [46] [47] [48] [49] 64, 67, 68, 71, 72 and included a combination of the following professions: nurses, physicians, dentists, dental hygienists, pharmacists, advance practice nurses, or the general categorizations of medical staff or HCPs. Among those studying a single HCP discipline, 12 focused on medicine, 6, 10, 20, 23, 25, 35, 37, 52, 56, 62, 63, 70 11 focused on nursing, 24, 26, 28, 33, 38, 39, 42, 44, 50, 51, 59 nine focused on dentistry, ). Three studies 6, 9, 70 were international investigations.
Narrative Synthesis
Included studies were divided into two categories: (A) current tobacco-nicotine curriculum (n = 10, Table 1 ) and (B) education and training interventions (n = 49, Table 2 ). Category A comprises studies examining comprehensive academic curriculum of HCP students at either the undergraduate or graduate level. These were primarily cross-sectional surveys conducted at academic institutions to assess the extent that tobacco-nicotine content was included in the curriculum. Category B comprises studies evaluating any type of tobacco-nicotine education or training intervention. These were primarily quasi-experimental studies evaluating a single intervention. This narrative synthesis summarizes the following curriculum outcomes: content, intensity, evaluation, and barriers. This synthesis also examines HCP and client outcomes measured in education and training interventions studies: knowledge, attitude, behavior, skills, quit attempts, and smoking abstinence.
Category A: Tobacco-Nicotine Curriculum Studies
Content
Ten curriculum studies addressed tobacco-nicotine content in HCP prelicensure or postgraduate education programs ( Table 1) . Four of the 10 included studies 6, 51, 55, 58 classified tobacco-nicotine curriculum content based on the following groupings: (1) basic science, (2) clinical science, and (3) socio-political topics. Within this categorization, basic science topics includes fundamental aspects of tobacco use and related disease, clinical science topics include behavioral strategies and tobacco-nicotine interventions, while socio-political topics includes greater advocacy and lobbying approaches (see Supplementary File 3 for detailed definitions). The remaining studies examined curriculum content without formal categorization. All curriculum studies reported the time spent on each content topic 51, 54, 55, 57, 58 or by proportion of programs reporting coverage of the topic. 6, 10, 56, 59, 70 Medicine. A high level of consistency in content was found among four studies 6, 10, 56, 70 examining medical curriculum. The most common content taught in medical school curricula were: health effects of tobacco, the effects of passive smoking, the epidemiology of tobacco use, assessing nicotine dependence, taking a smoking history, the doctor's role in tobacco cessation, nicotine withdrawal symptoms, motivational interviewing, pharmacotherapies, and brief advice such as the 5As. 6, 70 In the residency program, all respondents reported training in addictions, with half of the programs addressing treatment of tobacco dependence. 56 The majority of programs referred to clinical practice guidelines. 70 Nursing. Three studies 51, 55, 59 examined curriculum content of nursing programs. The health impact of tobacco was covered primarily within undergraduate required courses. 59 One study reported that the topic of smoking cessation techniques was included by 62.5% (n = 23) of surveyed programs. 59 Approximately one-third of these programs included teaching on nicotine replacement therapy, but only one program reported addressing other pharmacological agents beyond nicotine replacement therapy. 59 Other topics less commonly covered included: stages of change theory (15.6%), motivational approaches (9.4%), addiction nursing (9.4%), and smokeless tobacco (6.3%). 59 Furthermore, basic science topics were covered in detail (greater than 1 hour) by fewer than 10% of surveyed graduate psychiatric nursing programs. 51 In a study of graduate psychiatric nursing programs, less than 10% of programs covered basic science topics in adequate detail. 51 Graduate psychiatric nursing programs were least likely to teach about contents of cigarette smoke, risks from smokeless tobacco, and health effects of environmental tobacco smoke. 51 Among the clinical science topics, only the stages of change model were included on a third of programs (31%, n = 48), whereas 5As and 5Rs (relevance, risks, rewards, roadblocks, and repetition) were covered moderately or in detail by one-third of programs. 51 Sociopolitical topics were not adequately covered in the curriculum. 51 Topics briefly discussed included: environmental tobacco smoke, nicotine withdrawal symptoms, and contents of cigarette smoke. 55 The majority of clinical science topics (five of six) were covered briefly (less than 1 hour of coverage) or not at all by 50% of survey respondents, while no sociopolitical topics were included in the majority of programs. 55 Physician Assistants. Two studies 54, 57 focused on PA programs. One study reported the topics with the highest coverage to be: aids for cessation, pathophysiology of tobacco-related disease, epidemiology, and assisting clients with quitting (>80% proportion of programs reporting allocated time), whereas the lowest covered topics include: genetics and history of tobacco control effects (<50% proportion of programs reporting allocated time). 57 In the other study, 100% of programs included health effects of tobacco use in the curriculum. 54 Other reported curriculum topics included pharmacotherapies, developing a tobacco intervention program, 5As/5Rs, and intervention programs. 54 Respiratory Therapy. One study reported that the majority (90%, n = 254) of surveyed RT programs did not provide in-depth education on basic science and clinical science topics. 58 For instance, more than half of surveyed programs offered no teaching on the 5Rs or the 5As. 58 Of all the tobacco-nicotine topics, only disease linked to tobacco use received 3 or more hours of instruction by one-third of RT programs. 58 No sociopolitical topics were taught for more than 3 hours.
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Intensity
Of the 10 curriculum studies, 9 measured the number of hours devoted to tobacco-nicotine curriculum in HCP education. 6, 10, 51, [54] [55] [56] [57] [58] [59] The number of hours and the topics covered varied greatly; ranging from as little as an hour of tobacco content per year of study in a nursing school 59 to 14 hours of tobacco dependence education in a PA program. 54 Nursing. Among the three studies 51, 55, 59 examining nursing programs, time spent on tobacco-nicotine education ranged from 1 to 4 hours. 51, 55 One study reported that the number of hours spent on tobacco cessation in undergraduate nursing curriculum was generally low. 59 Among 32 surveyed nursing schools, tobacco cessation techniques were not covered in 28.1% of surveyed schools and 31.3% of schools reported spending less than 1 hour of teaching in the entire program. 59 Most curricula covered less than 1 hour of tobacco content per year of study. 59 Medicine. Among the three studies 6, 10, 56 examining medical programs, limited time was spent on tobacco-nicotine education. One study reported a median of 1 hour of dedicated curriculum time and 1 hour for training in tobacco treatments. 56 In a survey of physicians regarding their training in tobacco and smoking cessation, 23% reported receiving no training and 35% received minimal training (<5 hours). 10 Physicians reported that training was most commonly reported as referral to the literature. 10 In an international survey of medical schools, developed countries reported an average of 7 hours of tobacco education throughout their training whereas less-developed countries had an average of 8 hours. 6 Physician Assistant. Among the two studies 54, 57 examining PA programs, time spent on tobacco-nicotine curriculum ranged from 2.5 hours to over 14 hours. Among the surveyed programs, a mean of 223 minutes was devoted to the health effects of tobacco use and a mean of 13 minutes devoted to developing a tobacco intervention. 54 Respiratory Therapy. One study 58 examined intensity in postgraduate RT training programs. In this study, 35.8% of surveyed programs (n = 254) devoted 3 or more hours of instruction about diseases linked to tobacco use. 58 Of the 13 tobacco-related topics in their questionnaire, only one topic (disease linked to tobacco use) received 3 or more hours of instruction. 58 A positive relationship was identified between the numbers of full-time faculty members in the program to the number of hours of tobacco-related teaching.
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Evaluation of Competency
Two studies 54, 57 briefly discussed required tobacco-nicotine competencies. Kelly, Davis, and DiCocco used the Levels of Care Model, 75, 76 which was adapted from the US Public Health Service Guideline 77 to assess the level of clinical competency in tobacco education. Study authors mention competencies that were originally presented by Geller et al. 78 , which consists of individual modules of the US-based Rx for Change: Clinician-Assisted Tobacco Cessation training program. 57 Three curriculum studies 54, 58, 59 evaluated student competency in delivering smoking cessation interventions. Two studies examined the evaluation of student competence in clinical skills for smoking cessation. 54, 58 In a survey of RT programs, the most common method of evaluation was through written examinations and/or assignments (30%). Only 3% of programs required preceptors to formally evaluate students' competence. 58 In contrast, a study of PA programs 54 found that 40 of 75 (53.3%) programs reported the use of a formal assessment tool for evaluation. The majority of evaluation was done by written examination (77.5%), role playing (60%), standardized patients (56.4%), student-instructor oral examinations (43.6%), and other tools (23.8%).
In nursing schools, one study 59 found that the most common evaluation of student performance related to tobacco cessation was through nursing, family, community care, or health plans (58.3%); written tests (41.7%); case presentations (33.3%); one-on-one tutorials (16.7%); and chart reviews (8.3%).
Identified Barriers
Six studies 6, 54, 55, 57, 58, 70 identified perceived barriers to enhancing or sustaining tobacco-nicotine education in HCP curricula. Among cross-sectional studies surveying educational programs, five studies asked participants to identify and rate perceived barriers to tobacconicotine education. The four most frequently occurring were lack of: faculty expertise/knowledge, available curriculum time, financial resources/funding, and teaching resources (Supplementary File 4) . The most common barriers to the uptake of education programs by physicians were: lack of interest, time pressures, and competing priorities. In one study, 35.8% of respondents cited that there are no barriers to offering more tobacco-related education. 58 A positive and statistically significant relationship was identified between perceived barriers and self-efficacy. 55 Thus, programs that perceived fewer barriers also experienced higher levels of self-efficacy in teaching tobacco-nicotine topics. 55 Finally, solutions proposed to address barriers in medical schools 6 were improvement in community awareness and public education, need to change attitudes about tobacco use in society, changes required in government attitude and legislation, and the need for a key stakeholder to oversee the introduction of a tobacco curriculum.
Category B: Education and Training Interventions
The remaining 49 studies evaluated the implementations and outcomes of specific tobacco-nicotine education and training programs ( Table 2 ). These interventions were delivered to prelicensure HCP students (n = 15), post-licensure HCPs in graduate programs (n = 3), and continuing education (n = 29), as well as HCP faculty (n = 2). Prelicensure includes any formal HCP preparation program before licensure to practice (eg, undergraduate nursing, medical or dental programs). Post-licensure graduate includes any postgraduate or graduate program for HCPs (eg, advanced practice nursing, psychiatry specialization for physicians). Post-licensure continuing education includes any education or training offered to HCPs that were not part of a degree program (eg, workshop, in-hospital training). Finally, faculty training includes any education provided to faculty of an academic HCP program.
Narrative descriptions of training interventions were diverse but were grouped by teaching modalities (Figure 2) . The teaching modalities included: in-person, 20 One study did not specify the teaching modality. 52 There was a wide range of time spent on tobacco cessation content, ranging from 1 hour to multiple days, and a number of studies did not provide information about intensity.
The majority of studies found an improvement in HCP outcomes as a result of education and training interventions. These include improvement in: knowledge, 19 Outcomes associated with HCP's attitude include intention to practice, increased awareness, confidence, preparation, self-efficacy, comfort, perceived importance of delivering tobacco interventions, and support of tobacco interventions and policy. Outcomes associated with HCP behaviors include increased documentation, assessment of the 5As and 5Rs, referral to counseling activities or quit lines, and prescription for tobacco treatment medications. Outcomes associated with HCP skill included perceived overall ability, counseling skills, motivational interviewing, and communication skills. Two studies examined faculty training and noted an association between training and an increase in the number of hours devoted to tobacco education. 27, 73 There was a lack of consistency between tools used to survey outcomes. Client outcomes were measured in five studies and included increased quit attempts 36, 46 and smoking abstinence. 9, 68, 71 One study reported that training medical staff did not have a significant impact on tobacco cessation among hospitalized smokers. 71 Among all the levels of education (prelicensure, post-licensure, and faculty training), the most common outcome measured was attitude (n = 30), followed by behavior (n = 20) and knowledge (n = 18) (Figure 3 ). Only post-licensure continuing education studies measured client outcomes (n = 5). Two studies examining faculty training reported outcomes related to behavior. 
Prelicensure
Fifteen studies examined education and training interventions for prelicensure programs.
Chiropractic. In a single study of chiropractic students, the training intervention resulted in increased confidence in participant's ability to advise patients, and 79% of respondents arranged a follow-up visit. 53 Dental. Among six studies involving dental and dental hygiene students, results consistently demonstrated positive outcomes. One study reported tobacco cessation training as an important part of education and prepared participants for practice. 21 Uti and Sofola 31 found that training significantly increased the proportion of respondents providing cessation services. Brame et al. 69 found a significant increase in mean confidence following standardized patient training. In a comparison of modalities, Singleton et al. 65 found that training with lecture and standardized patient's increased student's understanding of the barriers, subjective norms, perceived skills, and self-efficacy and intention to provide tobacco cessation more than lecture only. After providing an expanded tobacco curriculum, students were more frequently showing their patients the effects of tobacco and discussed pharmacotherapy or made referrals. 34 Another study found that after a didactic course and one-onone mentoring, the majority of students (83%) reported increased confidence to implement the strategies learned by offering patients tobacco cessation interventions. 60 Medicine. Among medical students, three studies found improved outcome measures. Roman et al. 20 found significant increase in knowledge and confidence in motivational interviewing among psychiatry clerkship students. Leong et al. 35 found significant improvements in knowledge, attitude, confidence, and increased frequency of tobacco cessation counseling. Finally, Fernandez et al. 37 found that communications skills in counseling tobacco users improved after the education intervention.
Multiple Health Disciplines. Two studies examined interventions offered to prelicensure students in multiple health disciplines. Schmelz et al. 22 found a significant increase in self-efficacy (overall ability to counsel for tobacco cessation), and Walsh et al. 43 found a significant increase in measures of participant receptivity, selfreported comfort, and perceived skill after training.
Nursing. Among nursing students, two studies demonstrated significant improvements in measured outcomes. Chan et al. 26 found improvement in knowledge surrounding the hazards of smoking, improved positive attitudes about tobacco control, including greater support for a ban on tobacco and prohibition of tobacco promotion. Furthermore, Shishani et al. 38 found a significant improvement in confidence of the participants in their overall ability to assist smokers to quit.
Pharmacy. A study of pharmacy students found a significant improvement in knowledge about evidence-based smoking cessation strategies and enhanced positive attitudes surrounding pharmacist roles in smoking cessation.
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Post-Licensure (Graduate) Three studies examined teaching interventions offered in post-licensure programs. Among psychiatry residents, Prochaska et al. 23 found that a 4-hour patient-oriented cessation curriculum was associated with improvements in residents' knowledge, attitudes, confidence, and counseling behaviors. Turker et al. 52 found that family physicians with postgraduate training in smoking cessation were more competent (39.1% vs. 18.8%) and more confident (38.9% vs. 29.5%) in their smoking cessation practice compared to untrained family physicians. Another study found that tobacco cessation training for advance practice nurses was effective in increasing the knowledge and self-rating of their overall ability to help patients quit.
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Continuing Education-HCP Outcomes
Twenty-nine studies examined interventions among continuing education programs, in which 25 of these studies reported HCP outcomes (knowledge, attitudes, skills, or behaviors).
Dental. Three studies examined continuing education interventions among dentists and dental hygienists. Amemori et al. 61 found that the education intervention resulted in positive short-term effects on cessation counseling but not on preventive counseling. In another study, participants following training demonstrated a significant increase in knowledge surrounding clinical practice guidelines. 66 Finally, a self-study program resulted in significant positive effects on subjective knowledge, attitudes, and practices. 40 Medicine. Three studies examined interventions among physicians. The results demonstrate that, with training of physicians, compliance with the tobacco guidelines can be greatly improved. 25 After 1 hour of training, significant differences were found between trained and untrained physicians on the self-reported frequency in which they asked about smoking and advised smokers to quit. 63 Moreover, the number of patient referrals was five times greater among physicians in the training intervention arm than the control arm. 62 Multiple Health Disciplines. Thirteen studies examined tobacco-nicotine interventions offered to more than one health discipline. Kerr et al. 72 found a significant improvement in the knowledge and attitudes of HCPs that received training, with a noticeable, but nonsignificant, improvement in practice. Another study reported significant increases in participants' attitudes surrounding feasibility, importance, and confidence in using the intervention, and this resulted in changes to practice behavior post training: 55% of professionals implemented the intervention and 91% engaged in knowledge transfer activities. 29 One study documented that health care sites that offer tobacco-nicotine training have providers with more positive attitudes and improved self-efficacy post training, and this translates into increased rates of fax referral and Quitline registrations. 49 A 2-day in-person curriculum demonstrated positive effects on knowledge and attitudes. 32 Training led to significant and lasting improvement in counseling among physicians although low levels of counseling were seen among pharmacists. 67 One study demonstrated that training had a sustained impact on 5As practice behavior. 47 In a study of mixed modalities, groups improved their knowledge scores from pre to post-test and expressed higher satisfaction when tutorials were used. 64 Finally, after a 2-day intervention, documentation of tobacco use significantly increased between baseline and post training. 36 Also, post training, clinicians advised significantly more outpatients to quit (9% vs. 36%) or referred them to individual or group counseling. 36 Nursing. Six studies examined continuing education for nurses. Statistically significant increases on nearly all measures were achieved after training-attitudes, knowledge, and behaviors. 24 After training, nurses reported improved levels among a number of perceptions, including: self-efficacy to counsel, optimism that patients would follow their advice, positive outcome expectations, perceived worth of smoking counselling, organizational support, and importance of quitting. 28 Another study reported 86% of participants reported delivering cessation interventions post training compared with 57% prior to training. 50 Knowledge significantly increased from baseline to post test, counseling skills improved, significant changes in advising patients, assessing quit readiness, and providing assistance. 39 After an in-service education, one study found a significant improvement of perception in smoking cessation assessment, strategies, and documentation. 42 At 3 months, compared to baseline, significantly more nurses assessed patients' interest in quitting, assisted with quit attempts, and recommended the use of the Quitline. 33 At 3 months after the program, nurses who smoked were less likely to ask about smoking status, advise smokers to quit, and refer patients to a Quitline compared to nonsmokers, despite no differences in delivery of interventions at baseline. 33 Pharmacy. Self-efficacy and perceived ability to counsel patients to quit using tobacco improved significantly after the continuing education program. 74 No significant change in confidence or perceived skills occurred following home study alone, suggesting value in using a combination of teaching strategies. 74 Public Health Professional. Significant knowledge gains were achieved among public health professionals after completing three course modules and an online evaluation. 41 The majority of participants (93%) reported that they found the topics to be useful in their daily work. 41 Tobacco Control Professional. Knowledge improved from 64.4% correct in the baseline questionnaire to 77.7% correct in the posttraining questionnaire. 19 Furthermore, after education intervention, knowledge increased on all points except one where pretest results were 100% correct.
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Continuing Education-Client Outcomes Of the 29 continuing education studies, five studies reported client outcomes (smoking abstinence and patient quit attempts). One study included both HCP and client outcomes. 36 Multiple Health Disciplines. Client outcomes were only measured among HCPs who received tobacco-nicotine continuing education. Carson et al. 9 reported a varying impact of the training on continuous abstinence. Of 17 included studies, 13 found no evidence of an effect for continuous smoking abstinence following the intervention. In Carson et al.'s meta-analysis of 8 of the included studies, continuous abstinence was found to be significant (OR 1.60, 95% CI 1.26 to 2.03, p = .03). In a study of a training program offered in primary health care centres, results demonstrated a significant increase in the rate of continuous abstinence among patients 6 months after training. 68 Brose et al. 46 found that smoking cessation services that integrated a national evidence-based training program showed greater improvements in mean abstinence success rates. Furthermore, a 2-day tobacco training intervention resulted in increased documentation of tobacco use and a significant increase in patient quit attempts. 36 Finally, Targhetta et al. 71 documented that cessation training for medical staff resulted in an increase in the percentage of smokers who stopped smoking after training (from 55.6% to 64.3%); however, this study was unable to demonstrate significant impact of training on smoking cessation in hospitalized smokers.
Faculty Training
Two studies examined interventions for faculty members in nursing or dental academic programs. Heath et al. 27 found that after a trainthe-trainer program, which is an approach based on the US Public Health Service Clinical Practice Guideline and aims to equip participants with knowledge and skills to assist patients to quit, resulted in an increase in the percentage of nurse practitioner faculty (baseline, n = 29, follow-up, n = 27) who devoted at least 3 hours to tobacco education increased from 22.2% to 74.1%. Among dental hygienist educators receiving tobacco training, there was an increase in the percentage of faculty members who taught tobacco content to the curriculum; this included an average increase of 85 minutes spent on tobacco education. 73 Further, the percentage of dental hygienist faculty members who formally assessed the use of 5As and 5Rs increased from 21% to 88%. 73 
Discussion
Summary of Current Review and Educational Implications
The results of this comprehensive narrative synthesis of tobacco education and training intervention literature generated a rich source of evidence to inform the design, implementation, or improvement of existing tobacco education and training programs for HCPs. This review demonstrates that there are fundamental characteristics of tobacco-nicotine education that exist and their inclusion is necessary in all prelicensure and post-licensure programs. The reported characteristics build upon previous findings by elaborating on specific components (content, intensity, competencies evaluation, and identified barriers) and advance knowledge in this area by addressing a broader research question with current evidence. There is a high level of consistency found between tobacco-nicotine curriculum content, and classifying topics by their groupings in either basic science, clinical science, or sociopolitical topics is a useful way to encourage the delivery of interdisciplinary knowledge and situate learning within a larger context. "Time spent" was found to be a common indicator of education program intensity. However, it has been suggested that a shift toward competency-based education is necessary to transition from time spent on a topic to measuring learning and performance outcomes. 80 Student achievement should be gauged by learner's ability to demonstrate competence in their tobacco-nicotine knowledge and interventions with clients. Specific tobacco-nicotine competencies were referred to but not described in depth among the included studies; however, there are several organizations that have developed competency documents available in gray literature. These resources focus on necessary skills required for HCPs to deliver tobacco treatment [81] [82] [83] [84] [85] and exist for the purpose of enhancing the quality and consistency of training offered to HCPs.
As referenced by Kelly et al. 54 , Geller et al. 78 published a comprehensive list of cognitive and skills objectives by competency area that informs this discussion. 78 They organized competencies according to (1) adult cessation and prevention competencies, (2) pediatric cessation and prevention competencies, (3) public health advocacy/ population science competencies, (4) support systems in clinic/medical setting competencies, and (5) professional development/global competencies. The New Zealand Ministry of Health 81 describe three levels of smoking cessation competence: core (all health care providers should have), generalist (for those who provide cessation services as one of their roles), and specialist (for those who provide cessation services as the main role). It is not clear how much uptake tobacco training competency documents have had in the last decade, but their utility should be evaluated and findings situated within competency-based education frameworks.
Evaluative structures for educators to assess specific training competencies are needed. The clinical practice guideline from the US Public Health Service suggests that tobacco-nicotine competency should be evaluated for three types of interventions: brief (30 seconds to 1 minute), moderate (5 to 15 minutes), and intensive (20 minutes to multiple sessions). 77 This review has demonstrated that methods to evaluate learner performance based on identified competencies can range from written and instructor oral examinations, role playing, standardized patients, care plans, case presentations, one-on-one tutorials, and chart reviews. Evidence-based recommendations could be developed by comparing and contrasting evaluative structures for varying levels of education. These could be linked to specific training competencies and patient outcomes. Only one study in this review compared two teaching modalities: a lecture and practice sessions with standardized patients versus lecture only. Training with multiple modalities increased the dental students' understanding of barriers, subjective norms, perceived skills, self-efficacy, and intentions to provide care more so than those in the lecture only. 65 Our findings indicate that more emphasis should be placed on delivering tobacco and nicotine interventions to prelicensure students in the health disciplines. The majority of education and training interventions fell into the post-licensure (continuing education) category (n = 29). Studies in this category attracted the most funding support, with 83% (24/29) reported receiving funding from academic, hospital, professional organizations, provincial or national funding agencies, and industry. In contrast, the prelicensure category (n = 15) attracted minimal funding with only 20% (3/15 studies) reported receiving funding. This suggests a downstream approach; resources are being directed toward tobacco-nicotine training interventions offered in continuing education outside of the postsecondary education system. As learning is a life-long journey, multiple opportunities to develop tobacco-nicotine intervention skills throughout their training and career are essential. Repeated exposures throughout multiple levels of education supports improved practice norms for addressing tobacco-nicotine use among clients.
Students who are in the prelicensure phase of their training are actively engaged in learning, and they have access to simulated learning environments with trained instructors to facilitate their learning. These learning environments could be used to deliver tobacco intervention education and practice. For example, it is known that simulation training or use of standardized patients offers learners an enriched, risk-free, learning environment. However, use of this teaching tool requires strategic planning (development of case materials, recruitment, training, and quality assurance) from trained facilitators to develop realistic case scenarios as well as design and validate standardized and reliable testing methods. 86, 87 Programs should have at least one faculty champion who is trained to deliver tobacco-nicotine education. This individual should advocate for time in the curriculum and secure financial and teaching support to deliver tobacco-nicotine content. This will ensure that tobacconicotine competencies can be achieved. Faculty resources have been developed to assist in this area. 88 The primary objective of this review was to examine evidence for what education and training best prepares and supports HCPs in the delivery of competent and effective care to clients who use tobacco or nicotine. Unfortunately, providing an evidence-based recommendation of the most effective form of tobacco-nicotine educational training and mode of delivery cannot be supported with the available research literature. Few studies have compared and contrasted the efficacy of available educational and training interventions.
Policy-and Population-Level Implications
Improving tobacco and nicotine education for all HCPs could have an important public health impact by increasing the frequency with which clients are offered interventions to quit. Research demonstrates that cessation increases when HCPs offer tobacco interventions; 9 training HCPs to provide interventions is one method to contribute to the decrease of smoking prevalence in the population. Based on the findings of this review and the WHO 89 report that highlighted the critical role HCPs play in tobacco control on national, regional, and global levels, it is important to compel health-care leaders, educators, and professional associations to lead this change in HCP education. Mandating that all prelicensure educational programs for HCPs have standard tobacco-nicotine content would be one way to enhance the quality of education delivered and the consistency between training programs. For example, all students should be knowledgeable of international tobacco-control policies to inform their approach to advocacy.
Limitations
This study has several limitations. First, the majority of included studies were of weak methodological quality (54%). Weak quality studies were included for the purposes of supporting the development of best practice guideline recommendations, wherein stronger studies did not exist and for the purposes of comprehensive narrative analysis. Many studies were classified as weak because of methodological limitations, including reliance on self-report data, small sample sizes, lack of blinding, and limited representativeness of study samples. Future investigations of tobacco-nicotine education and training interventions would benefit from adopting consistent terminology to describe and evaluate findings from studies and education program evaluations. This would help to decrease heterogeneity across studies and assist in future reviews. Second, despite a comprehensive literature search, it is possible that other studies related to tobacco-nicotine education and training were not identified in this review, gray literature was not included, the search was limited to English-language studies only, and the reference lists of included studies were not systematically searched for additional relevant studies. Also, studies published prior to 2006 were not included. Because of the vast literature, search boundaries were needed.
Conclusion
Training HCPs to deliver tobacco cessation interventions is a component in the fight against the tobacco epidemic. This narrative synthesis identified key training characteristics across 10 tobacco-nicotine curriculum studies and 49 education and training interventions from 15 countries. This makes our findings informative to educational programs worldwide. Moreover, since the review was not tailored to a specific health discipline, clinical speciality, level of education, or educational setting, findings are applicable to a wide audience and easily translatable to diverse HCPs at any stage of their career. This review provides a rich source of information for educators who are offering tobacco-nicotine training to HCPs and serves as a catalyst for further inquiry as it calls for more comparative studies to advance the effectiveness of educational interventions.
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